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DETAILED ACTION 

A request for continued examination under 37 CFR 1.1 14, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
December 20, 2005 has been entered. 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,2,4,6-11,15-17,19-23, 25 and 32 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over U.S. Patent 6,252,254 to Soules et al. and further in view of 
U.S. Patent 6,586,882 to Harbers. 

Regarding claim 1 Soules discloses (column 2 lines 1-32) a light emitting device 
comprising a laser diode and a phosphor composition positioned to receive light (blue 
light) from the laser diode and capable of absorbing the light and emitting light at a 
wavelength longer than that (blue) emitted from the laser diode. Soules further discloses 
(column 4 lines 10-24) the phosphor composition comprising first type of phosphor 
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particles emitting red light and second type of phosphor particles emitting green light 
upon excitation from the blue-emitting LED. 

Regarding claim 1 Soules does not exemplify first type of phosphor emitting red 
light comprising a material selected from CaS: Eu 2+ , Mn 2+ , (Zn.Cd)S: Ag + , Mg 4 Ge0 5 . 5 F: 
Mn 2+ and ZnS: Mn 2+ . 

Harbers in pertinent art discloses suitable phosphor materials for converting blue 
light to red light is CaS: Eu 2+ , Mn 2+ . Harbers further teaches that these materials have a 
relatively high quantum efficiency and light absorption and have relatively very high 
lumen equivalent upon converting light from the first wavelength range to light of the 
second wavelength range. 

Therefore it would have been obvious to use CaS: Eu 2 \ Mn 2+ for red emitting 
phosphor as suggested by Harbers in the phosphor composition of Soules for these 
phosphors having a relatively high quantum efficiency and light absorption, provide 
relatively very high lumen equivalent upon converting light from the first wavelength 
range to light of the second wavelength range. 

Claim 32 essentially recites the same limitations as of claim 1 and hence is 
rejected for the same reason. The examiner notes that Soules discloses blue-emitting 
laser diode with only red and green emitting phosphor materials. 

Regarding claim 2 Soules (column 2 lines 26,27) the light emitting device 
(phosphor composition and the light source together) producing white light. 

Referring to claim 4 Soules discloses the first type (red color emitting phosphor) 
emits light having wavelength in the range of 600-630 nm. 
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Regarding claim 6 Soules discloses the second type of phosphors (column 4 
lines 11-13) emits green light having wavelength in the range of 510-560 nm. 

Regarding claim 7 Soules discloses the second type of phosphor particles 
comprising Sr(Ga) 2 S4: Eu 2+ . 

Regarding claim 8 Soules discloses the first type (red color emitting phosphor) 
emits light having wavelength in the range of 600-630 nm. 

Regarding claim 9 Soules discloses phosphor composition emitting yellow light. 

Regarding claims 10 and 1 1 Soules discloses (column 5 lines 53-65) the yellow 
phosphor emitting light in the wavelength range of 570-590 nm and comprising 
Y3AI5O12: Ce 3+ . 

Regarding claim 15 Soules discloses (column 6 lines 15-27 Fig. 2) phosphor 
composition comprising clear polymer (such as polycarbonate) having phosphor 
particles suspended therein and the clear polymer matrix 15 is shaped as a lens, 
positioned to receive light from the laser diode and to direct light from the light emitting 
device. 

Regarding claim 16 Soules discloses (column 5 lines 61-65) the phosphor 
composition comprising SrS:Eu 2+ . 

Regarding claim 17 Soules in view of Harbers disclose the phosphor composition 
comprises (Zn, Cd)S:Ag + . 

Claim 19 essentially recites the same limitations as of claim 7 and hence is 
rejected for the same reason. 
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Regarding claim 20 Soules discloses (column 2 lines 1-9) the light emitting 
device comprising phosphor composition with Y3AI5O12: Ce 3+ . 

Regarding claim 21 Soules discloses (column 5 lines 56,57) the phosphor 
composition (red color-emitting phosphor) has an emission peak in the wavelength 
range of 600-650nm. 

Regarding claim 22 Soules discloses the phosphor composition (green color- 
emitting phosphor) has an emission peak in the wavelength range of 530-555nm. 

Regarding claim 23 Soules discloses (column 5 lines 52-56) the phosphor 
composition has an emission peak in the wavelength range of 570-590nm. 

Referring to claim 25 Soules discloses (column 2 lines 112, claim 2) the light 
emitting device is a blue emitting laser diode. 

Claims 1, 2,14, 25 - 27 are rejected under 35 U.S.C. 103(a) as being anticipated 
by U.S. Patent 6,294,800 to Duggal et al. and further in view of U.S. Patent 6,586,882 to 
Harbers. 

Regarding claim 1 Duggal discloses (column 3 lines 45-62, column 4 lines 54-67) 
a lamp comprising laser diode and a phosphor composition positioned to receive 
ultraviolet light (254 nm) emitted from the laser diode and absorbing the light and 
converting the light into a longer wavelength in visible range. Duggal further discloses 
(column 7 lines 32-45) the phosphor composition comprises first type of particles 
emitting red light and second type of particles emitting green light upon excitation. 
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Regarding claim 1 Duggal does not exemplify first type of phosphor comprising a 
material selected from CaS: Eu 2+ , Mn 2+ , (Zn,Cd)S: Ag + , Mg 4 Ge0 5 . 5 F: Mn 2+ and ZnS: 
Mn 2+ . 

Harbers in pertinent art discloses suitable phosphor materials for converting blue 
light to red light is CaS: Eu 2+ , Mn 2+ . Harbers further teaches that these materials have a 
relatively high quantum efficiency and light absorption and have relatively very high 
lumen equivalent upon converting light from the first wavelength range to light of the 
second wavelength range. 

Therefore it would have been obvious to use CaS: Eu 2+ , Mn 2+ for red emitting 
phosphor as suggested by Harbers in the phosphor composition of Duggal for these 
phosphors having a relatively high quantum efficiency and light absorption provide 
relatively very high lumen equivalent upon converting light from the first wavelength 
range to light of the second wavelength range. 

Regarding claim 2 Duggal discloses (column 5 lines 34-36) the device generates 
bright white light. 

Regarding claim 14 it is clearly evident from Fig. 6 of Duggal that phosphor 
composition 250 is disposed on the surface of a lens 230 to receive light from the laser 
diode 210. 

Regarding claims 25,26 and 27 Duggal discloses (column 5 lines 3-11) the laser 
diode can be a blue or violet (radiation with wavelength between 330-420 nm) or UV 
laser diode (radiation with wavelength between 365-375 nm). 



Application/Control Number: 10/609,190 Page 7 

Art Unit: 2879 



Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 6,252,254 to Soules and U.S. Patent 6,586,882 to Harbers and further 
in view U.S. Patent 6,576,488 to Collins et al. 

Regarding claim 12 Soules and Harbers do not exemplify the phosphor 
composition being a conformal coating on the surface of the laser diode. 

Collins in pertinent art of light emitting semiconductor structure discloses (Fig.8A 
column 8 lines 20-35) conformal phosphor layer 12 formed on the LED chip 10. Collins 
further discloses (column 3 lines 1-3) this conformal coating of phosphor (with uniform 
thickness) produces uniform white light. 

Therefore it would have been obvious to one of ordinary skill in the art the time of 
invention to modify the phosphor composition of Soules and Harbers by conformal 
coating as taught by Collins to produce uniform white light. 

Regarding claim 13 Collins discloses (column 8 lines 34,35) the thickness of 
phosphor coating is about 1 5 urn to 100 urn. 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,252,254 to Soules and U.S. Patent 6,586,882 to Harbers and further in view of 
U.S. Patent 6,654,079 to Bechtel et al. 

Regarding claim 18 Soules and Harbers does not exemplify the light emitting 
device having the phosphor composition comprising a material selected from 
Mg 4 Ge0 5 . 5 F: Mn 4+ and ZnS:Mn 2+ . 
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Bechtel in pertinent art of phosphor layer for color display discloses (column 2 
line 65 through column 3 line 4) red phosphor composition comprising Mg 4 Ge0 5 . 5 F: 
Mn 4+ . Bechtel further discloses the luminous intensity in the red range and the resultant 
optical efficiency achieved by means of this phosphor is very high. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to include Mg 4 Ge0 5 . 5 F: Mn 4+ in the phosphor composition of Soules and 
Harbers as suggested by Bechtel for providing high luminous intensity and optical 
efficiency of the light emitting device. 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,252,254 to Soules, U.S. Patent 6,586,882 to Harbers and further in view of WO 
03/005458 to Brunner et al. (U.S. Patent Application Publication 200/0188697 to 
Brunner et al.). 

Regarding claim 24 Soules discloses (column 4 lines 23,24) the phosphor 
particles have preferred size of 2-5 micrometer. Soules fails to disclose phosphor 
particles having mean particle diameter in the range of 13 to 20 micrometer. 

Brunner in same field of endeavor discloses ([0093]) the phosphor particle having 
a mean particle diameter between 2 and 20 micrometer is preferred. Brunner further 
explains that decreasing particle diameter the scattering of radiation at the particles 
increases and the conversion efficiency decreases and hence phosphors with preferred 
mean particle diameter between 2 and 20 micrometer provides less scattering and more 
efficient conversion of radiation. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to select the phosphor particle having mean particle diameter preferably 
between 2 and 20 micrometer as suggested by Brunner in the phosphor composition of 
Soules and Harbers for providing less scattering and more efficient conversion of 
radiation. 

Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,252,254 to Soules and U. S. Patent 6,586,882 to Harbers and further in view of 
U.S. Patent 6,490,309 to Okazaki et al. 

Claim 28 differs from Soules and Harbers in that Soules and Harbers do not 
exemplify the laser diode operated in pulse mode. 

Okazaki in relevant field of laser diode discloses (column 10 lines 1 9-29) laser 
diode operated in pulse mode. Okazaki further discloses that high pulsed ultraviolet 
light can be obtained with high efficiency and high output power by driving the laser 
diode in a pulse mode. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to operate the laser diode of Soules and Harbers in a pulse mode as 
suggested by Okazaki so that high pulsed ultraviolet light can be obtained with high 
efficiency and high output power. 
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Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,252,254 to Soules et al. and further in view of U.S. Patent Application 
Publication 2004/0056256 to Bokor et al. 

Regarding claim 29 Soules fails to disclose second type of phosphor comprising 
ZnS:Cu, Al. 

Bokor in analogous field of illumination device discloses ([0001], [0030]) white 
light emitting diode having green emitting phosphor ZnS:Cu, Al. Bokor further teaches 
these phosphors are easy to process in the vicinity of LEDs. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use green emitting phosphor ZnS:Cu, Al as taught by Bokor 
for the green phosphor material of Soules for the benefit of easy processing of these 
phosphors in the vicinity of LEDs. 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,252,254 to Soules et al. and further in view of U.S. Patent Application 
Publication 2004/0056256 to Bokor et al. and further in view of U.S. Patent 6,576,488 to 
Collins et al. 

Referring to claim 30 Soules and Bokor fail to disclose the phosphor composition 
being a conformal coating which does not vary by more than 20%. 

Collins in the same field of endeavor discloses (column 3 lines 61 through 
column 4 line 16, column 8 lines 20-35 Fig. 8A) a light emitting device comprising a 
multilayer laser diode (general formula Al x Gaylni- x .yN) and conformal coating of 
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phosphor composition 12 positioned to receive light emitted from the laser diode, 
absorbing the light and emitting light at a longer wavelength (white light) wherein the 
variation in thickness of conformal coating of phosphor is less than 10%. Collins 
discloses (abstract) this conformal coating with variation of less than 10% produces 
substantially uniform white light. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to apply the phosphor composition of Soules and Bokor in a conformal 
coating with variation of less than 10% as suggested by Collins for producing 
substantially uniform white light. 

Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,252,254 to Soules et al. and further in view of U.S. Patent Application 
Publication 2004/0056256 to Bokor et al. and further in view of WO 03/005458 to 
Brunner et al. (U.S. Patent Application Publication 2004/0188697 to Brunner et al.) 

Soules and Bokor fail to disclose phosphor particles having mean particle 
diameter in the range of 13 to 20 micrometer. 

Brunner in same field of endeavor discloses ([0093]) the phosphor particle having 
a mean particle diameter between 2 and 20 micrometer is preferred. Brunner further 
explains that decreasing particle diameter the scattering of radiation at the particles 
increases and the conversion efficiency decreases and hence phosphors with preferred 
mean particle diameter between 2 and 20 micrometer provides less scattering and more 
efficient conversion of radiation. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to select the phosphor particle having mean particle diameter preferably 
between 2 and 20 micrometer as suggested by Brunner in the phosphor composition of 
Soules and Bokor for providing less scattering and more efficient conversion of 
radiation. 

Response to Arguments 

Applicant's arguments with respect to claims 1 and 29 have been considered but 
are moot in view of the new ground(s) of rejection. 
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